Introduction

P
rofessional satisfaction of doctors is important for several reasons. [1] [2] [3] [4] [5] First, it is desirable for its own sake-all things being equal, it is better if doctors are happy at work than not. Secondly, professional satisfaction is an indicator of the good functioning of the health-care system as a whole; some global quality systems such as the European Foundation for Quality Management model include professional satisfaction among key indicators of performance. 6 Thirdly, doctors' discontent may lead to undesirable outcomes, such as lack of motivation, burnout, 7 poor patient care, 8, 9 career change or retirement 10, 11 and may reduce the attractiveness of the profession to the next generation.
Doctors' satisfaction is particularly prone to change if conditions of work change. Change is pervasive in health systems, including in Switzerland. The Swiss health-care system is based on a mix of governmental regulation and market initiative. 12, 13 Swiss doctors train in public hospitals; some remain in senior positions at public hospitals, but most go into private practice (solo practice, group practice or private clinics) once their specialty training is completed. In the past 10 years, several changes were introduced that may have affected doctors' experience at work:
First, work time for doctors in training was capped at 50 h per week (40 h of work and 10 h of training), in compliance with the Federal Law on work, applicable to hospitals since 2005. Previously, the average weekly work time was closer to 60-70 h, sometimes more. The Law also limits the duration of night work.
Secondly, the salary scale for medical interns at Geneva University Hospitals was modified in 2002, resulting in higher pay in early years of training. Salaries have remained constant for more senior doctors.
Thirdly, the continuing education requirements for medical doctors to maintain their medical specialty title were increased, starting in 2002. For most specialties 80 h of continuing education per year are required.
Fourthly, strict limitation on the opening of new doctors' practices ('need clause') was enacted through an urgent federal edict in 2002. As a result, many trained doctors who would have moved into private practice were forced to remain in public hospitals, which responded by creating posts for senior hospitalists.
Finally, a new medical fee schedule (Tarmed) was enacted in 2004. This schedule applies to all doctors in private practice, who bill on a fee-for-service basis. Billing has become more detailed and burdensome. Also, the intent of the new schedule was to increase reimbursement for intellectual acts, as opposed to technical acts, and to limit the progression of medical expenses globally.
It is unclear what the cumulated effect of these reforms might have been on doctors' satisfaction.
In 1998 we have conducted a survey of all doctors practicing in canton Geneva, Switzerland, that included a 17-item work satisfaction scale.
14 To document changes, we repeated a similar survey 9 years later, in 2007. The purpose of this analysis was to examine changes in doctors' professional satisfaction over time, and to link specific reforms that occurred in the intervening period with specific changes in satisfaction.
Methods
Design
We conducted two mail surveys of all doctors practicing patient care in canton Geneva, Switzerland, using the same data collection methods, in 1998 and 2007.
14, 15 The surveys addressed various topics related to health-care policy and the role of the medical profession. The section of work satisfaction was identical in the two surveys. Because the surveys were anonymous, doctors who responded to both surveys could not be identified and their results could not be linked. Both surveys were approved by the Committee on research ethics of the Geneva Medical Association. Finally, we compared the results to work satisfaction trends measured by the Swiss Household Panel study in the general population, in 1999 and 2007.
Participants
Doctors were identified from membership files of the Geneva Medical Association and of the University Hospitals of Geneva. The former includes all doctors in private practice or affiliated with private clinics, and many senior doctors working at the public hospital. The latter includes all doctors in training and permanent hospital staff. Files were merged, and duplicate records were eliminated by hand. Non-clinical specialists were removed as well (pathologists, public health specialists).
The 1998 file included 1994 eligible doctors, of whom 1184 returned the survey (59.4%), and the 2007 file included 2746 doctors, of whom 1546 participated (56.3%).The Swiss Household Panel study 16 included 5119 respondents in 1999 and 4799 in 2007.
Variables
The dependent variables were the doctors' work satisfaction items. The main independent variable was time (1998 vs. 2007 ). Potential confounding variables were doctor characteristics (age, sex and specialty).
Instruments
Doctor satisfaction was measured by means of a 17-item instrument, 14 based on the work of the SGIM Career Satisfaction Study Group. 17 In the initial survey the items had high completion rates (95-99%), and a factor analysis of 16 items (excepting 'overall satisfaction') identified five domain-specific scores. The corresponding subscales had satisfactory internal consistency (Cronbach = 0.66-0.63) and all correlated significantly with the 'overall satisfaction' item.
The items were introduced by the following instruction: 'Please indicate to what extent you are satisfied with the following aspects of your professional life', and the answers were to be circled on a seven-point numerical scale, from 'extremely dissatisfied' to 'extremely satisfied'. The list of items appears in the Supplementary Attachment 1.
In the Swiss Panel study, global work satisfaction was evaluated by a single item, rated on a scale between 0 and 10.
Power and sample size
The survey was sent to all doctors practicing clinical medicine in canton Geneva; the sample size was not driven by a power computation. With the sample size that was achieved, the power was >0.99 to detect a difference in proportions of satisfied (or dissatisfied) doctors of 10% between the two surveys, and >0.72 to detect a difference of 5%.
Statistical analysis
First, we compared mean values of all satisfaction items in 1998 and 2007, and tested the shifts in distributions using Mann-Whitney tests (Supplementary Attachment 1). However, mean values of arbitrary scales are not easy to interpret. Therefore, we report in detail on proportions of doctors who were highly satisfied (score of 6 or 7 on the response scale) and highly dissatisfied (score of 1 or 2 on the response scale), for each item.
Overall proportions of highly satisfied and highly dissatisfied doctors were compared using two-sided Fisher's test and 2 -test. These analyses were also stratified by the doctors' work situation (in training, senior hospital doctors, private practice) and specialty (in five strata). Differences between strata in changes over time were tested in logistic regression models that included an interaction term for the year of the survey (1998 = 0, 2007 = 1) and the stratification variable, e.g. sex (men = 0, women = 1). The model was: logit(p) = b 0 + b 1 *year + b 2 *-sex + b 3 *year*sex, where the coefficient b 0 corresponds to the proportion in 1998 among men, b 1 to the change in men between 1998 and 2007, b 2 to the difference between women and men in 1998 and b 3 to the additional change in women, over and beyond the change in men (the latter is the interaction term). All interactions were tested, but only selected results are shown.
Because respondent characteristics differed between the two surveys, we assessed possible confounding by comparing unadjusted mean differences for each item to differences adjusted for sex, age group, work context and specialty, by means of a general linear regression model.
We dichotomized the general work satisfaction item from the Swiss Panel study as 0-8 vs. 9-10, and compared the proportion of highly satisfied respondents for the two study years. We obtained P-values from a logistic regression model where the year was the sole predictor, using generalized estimating equations to take into account repeated responses from a portion of the panel.
We used P < 0.05 to define statistical significance. Data were analysed using SPSS version 17.
Results
There were more women among the respondents in 2007 than in 1998, more respondents >50 years of age, more hospital-based doctors and fewer primary care physicians (table 1) .
Overall changes
The respondents' satisfaction ratings decreased significantly for 15 of 17 items between 1998 and 2007 (Supplementary Attachment 1). The scores remained stable for 'opportunity for continuing education' (4.89 vs. 4.93, P = 0.75), and increased for 'time available for family, friends, or leisure' (3.41 vs. 3.55, P = 0.013).
The proportions of doctors who were highly satisfied with various aspects of their work (scores of 6 or 7) were high for items that belonged to the dimensions of patient care, personal rewards and professional relations (table 2) . As for mean scores, these proportions decreased significantly for 15 of 17 items. The two stable items were 'time available for family, friends, or leisure' and 'opportunity for continuing education'. The decreases in the proportions of very satisfied respondents were particularly strong for 'enjoyment of work' (À17.2%), 'autonomy in treating your patients' (À15.8%), 'autonomy in referring patients to a specialist' (À14.0%), 'relations with patients' (À13.9%) and 'global satisfaction with current work situation' (À13.3%).
The proportions of very dissatisfied respondents (scores of 1 or 2) were generally low, except for the items that belonged to the dimensions of burden and income/prestige (table 2). Two of these proportions decreased significantly, signalling improvement: 'workload' (À3.0%), and 'time available for family, friends, or leisure' (À5.8%). The two that increased most were 'administrative burden' (+8.9%) and 'social status and respect' (+5.0%).
Changes according to work situation
For 12 of the 17 items, the changes were similar (i.e., the interaction term was not statistically significant) for medical trainees, senior hospital-based doctors, and doctors in private practice. However, for five items, the impact differed substantially (table 3) . Satisfaction with 'workload' improved among trainees, with a small increase in the proportion who were very satisfied, but more importantly a strong decline in the proportion who were dissatisfied (À16.4%). In the two other groups, the pattern was opposite. Of note, doctors in private practice were still the most satisfied with their workload, even in 2007. Trainees were also more satisfied with their 'time available for family, friends, or leisure'; the proportion who were very dissatisfied with this aspect fell by 18.8%, but remained rather stable in the two other groups. Both hospital-based doctor groups fared slightly better on 'work-related stress', but the trend was clearly negative among doctors in private practice. While no doctor group was satisfied with the 'administrative burden', the proportion who were very dissatisfied decreased among trainees by 7.5%, but jumped up among doctors in private practice by 17.8%. Finally, satisfaction with 'current income' was stable among trainees, but the trend was clearly unfavourable among the two other 
Changes by specialty
For most items, the changes did not differ significantly by specialty. Dissatisfaction with the administrative burden increased substantially in all groups-it increased by a massive 26.0% among psychiatrists-except surgeons and technical specialists (table 4) . Psychiatrists were slightly more satisfied with their income (although not significantly) in 2007 than in 1998, but primary care doctors were much less satisfied. The differences in the 'global work situation' were not quite statistically significant, but the proportion who were highly satisfied decreased only a little among surgeons and technical specialists (À5.4%), and much more among paediatricians (À13.5%), internal medicine specialists (À16.2%), primary care doctors (À16.9%) and psychiatrists (À17.9%).
Adjusted differences
Mean differences in scores between 1998 and 2007 remained essentially unchanged after adjustment for sex, age, work context and specialty (Supplementary Attachment 2). The Pearson correlation coefficient between unadjusted and adjusted differences was 0.994 (P < 0.001). Averaged over items, the mean unadjusted difference was À0.233, and the mean adjusted difference was À0.228. 
Swiss household panel
Discussion
We have documented doctors' work satisfaction before and after the implementation of several reforms that directly influence the practice of medicine in Geneva, Switzerland, between 1998 and 2007. The general trend in work satisfaction among doctors was negative. For most items, the proportions of highly satisfied doctors decreased substantially over time, or the proportions of highly dissatisfied doctors increased. These were not small differences. Notably the proportion of doctors who were highly satisfied with their work situation decreased from 42.0% in 1998 to 28.7% in 2007. This decrease was about twice as strong as the trend in the general population measured by the Swiss Household Panel study, using a comparable instrument (42.1% highly satisfied in 1999 vs. 35.0% in 2007). Among doctors, deteriorations were similar or greater for enjoyment at work, autonomy in treating and in referring patients and social status and respect. Previous studies that have examined doctors' satisfaction over time in the USA, [18] [19] [20] [21] England, [22] [23] [24] and Norway 25 have shown small decreases, fluctuations, or even improvement. 24, 25 Only one study has documented a sharp decrease in satisfaction: 19 the proportion of primary care physicians in Massachusetts affiliated with selected managed care plans who were very satisfied with their current practice situation decreased from 28.7% in 1996 to 17.7% in 1999, which was attributed to changes in managed care practices.
The changes that we observed are particularly striking because they affect the whole population of doctors practicing in a given region, all specialties and work contexts included. Our results are consistent with the hypothesis that the policy changes to the practice of medicine that were enacted in Switzerland and in Geneva specifically during the past decade have steeply reduced doctors' satisfaction with most aspects of their *P-value for difference in changes over time between three groups of doctors professional lives. Our results also confirm more anecdotal reports of increasing unhappiness heard from doctors over the past years, as well as reports of increasing burnout among Swiss doctors. 26 The growing dissatisfaction with loss of autonomy also echoes the negative perceptions that doctors have of many managed care tools. 15 There were two notable exceptions to this negative trend. Satisfaction with continuing education opportunities remained stable. During the study period, the continuing education requirements to maintain one's specialty title became more demanding for most specialties, but also better organized. But the only clearly positive change was the doctors' greater satisfaction with time available for family and leisure. This improvement was only seen among doctors in training, whose working hours became subjected to the federal Law on work. As a result, trainees work no more than 50 h per week, less than previously (although the difference was not quantified). Fittingly, the trainees' satisfaction with workload improved as well (the proportion who were dissatisfied went from 35.8% in 1998 to 19.4% in 2007), whereas an inverse trend was observed among senior hospital doctors and doctors in private practice. Similar positive effects were observed when work-time limits were enacted in the USA. 27 Another context-specific evolution concerns dissatisfaction with administrative tasks. The situation remained stable for hospital doctors, both senior and in training, but dissatisfaction increased radically among doctors in private practice (the proportion who were highly dissatisfied went from 32.3% to 50.1%). This is likely related to the introduction of the new Swiss medical fee schedule, 28 which was accompanied by more onerous requirements for documenting and referencing each medical service provided. Interestingly, the growing dissatisfaction with administrative tasks affected all specialties except surgeons and other technical specialists. It is possible that the new tariff implied little change for these specialties, compared with others.
Satisfaction with income also differed by work context and by specialty. Trainees were equally satisfied with their income in 1998 and 2007, but the satisfaction decreased among senior hospital doctors and those in private practice. Senior doctors were hospitalists by choice in 1998, but many were forced to remain at the hospital in 2007 due to restrictions on opening new medical practices. Thus their greater dissatisfaction with income may have been due unfulfilled expectations rather than to any change in revenue. As for doctors in private practice, the new fee schedule and greater pressure from insurers probably resulted in income reductions for some groups of doctors, if not across the board. However, these are mere speculations from observational data.
It is also worth noting that the new fee schedule did not achieve one of its goals, which was to redistribute money from technical to less technical specialties such as primary care. A reason for this was to make primary care specialties more attractive. In fact the impact was just the opposite: primary care doctors and internists have become much less satisfied with their income, while the satisfaction of surgeons and technical specialists has remained stable. More generally, the decrease in work satisfaction of primary care doctors is worrisome, given the increasing reliance of health-care systems on the generalist. 29 
Limitations
The main limitations of this study are a limited response rate, and the impossibility to determine the exact causes of the changes that were observed. The response rate was in line with other published doctor surveys (between 50% and 60%), but the possibility remains that the non-respondents may have felt quite differently about their work satisfaction than the respondents. This limits the trust in absolute numbers from this study, such as percentages of highly satisfied doctors. However, it is unlikely that the selection mechanism would have differed between 1998 and 2007; therefore the analysis of changes over time remains presumably valid.
The issue of causality is always problematic in an observational beforeafter study. Between 1998 and 2007 a number of changes have occurred in the doctors' professional environment, and the attribution of specific changes in satisfaction to specific causes is by nature speculative. We believe that the explanations we proposed are reasonable, but we cannot prove that they are true. Large-scale experimentation in this area would yield more definitive answers, but the feasibility of such studies is limited. Alternative explanations for the decrease in doctors' work satisfaction include changes in the composition of the physician workforce (through graduation, retirement and migration), and wider changes to society, such as demographic trends, technological progress, changes in values, etc. all of which may influence doctors' work satisfaction.
We were not able to connect responses by the same doctors in 1998 and 2007, because personal linkage information was destroyed after each survey, per protocol, to eliminate risks of breach of confidentiality. Analysing individual changes may have yielded additional insights and would have increased statistical power (even though lack of power was not an issue in this study). 
Implications
The substantial decrease in doctors' work satisfaction observed in Geneva, Switzerland is alarming. As medicine becomes less enjoyable and less attractive, doctors may decide to change careers, reduce their work time, or retire early, and potential medical students may opt for more rewarding careers. [7] [8] [9] [10] [11] A shortage of doctors affects currently many countries; 30 thus improving doctors' work conditions may be a wise public health investment.
On the positive side, our results suggest that work satisfaction may be influenced by specific measures; e.g. reducing working hours leads to greater satisfaction with workload and free time. The biggest back spot identified in our study revolves around administrative tasks and the limitations imposed on clinical decisions by managers or payers. Improving this aspect of medical practice has a large potential for improving doctors' work satisfaction. Given the difficulty in drawing causal inferences from observational data, we suggest that it would be prudent to conduct small scale experimentation with new medical policies before large-scale implementation.
Supplementary data
Supplementary data are available at EURPUB online.
